The measurement of chlorophyll amount has recently become one of the routine subjects in the oceanographic surveys as well as in the studies of inland waters The amount of photosynthetic systems of phytoplankton community can well be represented by the amount of chlorophyll which directly participates in photosyn thesis' , though there are, besides chlorophyll, various kind of pigments which indirectly take part in photosynthesis.
Thus, the chlorophyll amount is thought as an indicator of the primary productivity in aquatic ecosystems2 , 3 , 4, . The estimation of primary production is properly made when we are provided with such information as the vertical distribution of chlorophyll, the photosynthetic activity of phytoplankton, and the data of light falling on the water surface and penetrating into water in the area concerned5' .
In view of the role of chlorophyll in photosynthetic matter production, it may be expected that the total amount of chlorophyll in the euphotic zone of waters represents, within a limited range, the potential primary productivity.
However, the relationship between chlorophyll amount and primary productivity
is not yet clearly understood in aquatic ecosystems.
Thus, in this paper some consideration will be made under simplified and idealized conditions to elucidate the relationships between chlorophyll concentration in water, chlorophyll amount in euphotic zone, and primary productivity. Below a chlorophyll concentration of 5 mg/l, as can be seen in Fig. 3 , the amount of chlorophyll in the euphotic zone decreases with decrease in the concentration of chlorophyll in water. It finally reaches about 100 mg/m2 which attainable in the most transparent waters were most favorable. The situation like this will clearly be seen from Fig. 4 which indicates the calculated and observed values of chlorophyll amount in the euphotic zone with increase in the depth of euphotic zone (cf. Aruga and Monsi3'). The discrepancy between the calculated and the observed values may mainly be ascribed to the amount of seston other than phytoplankton and of staining materials in water which extensively absorb the light in water.
Estimation of primary productivity
By using the photosynthesis-light curves of Scenedesmus sp.7' (Fig. 5) , the diurnal curves of light intensity (Fig. 6 ) and the attenuation of light in water (Fig. 1) , the daily primary productivity per unit amount of chlorophyll at 10, 20 and 30° was computed on a bright and an average day, as shown in Fig. 7 . For the water containing chlorophyll of 10 mg/l, the daily primary production was estimated at different temperatures as shown in Fig. 8 . The integrated daily primary production at 10, 20 and 30° was respectively 10.0, 23.9 and 34.7 g C/m2 on an average day and 10.7, 27.2 and 41.3 g C/m2 on a bright day.
Thus, in relative value it was 29, 69 and 100 in the former, and 24, 66 and 100 in the latter; in this range of temperature it is obvious that the primary production is considerably affected by water temperature.
Daily primary production was calculated for the waters with different concentration of chlorophyll using the photosynthesis-light curve at 20° of Scenedesmus sp. mentioned above and an average diurnal curve of the light intensity in May in Tokyo (Fig. 6, cf. Hirayama8') .
The results are shown in Fig. 3 . Gross primary production remained rather constant value of about 24 g C/m2/day in the range of chlorophyll concentration above 5 mg/l, and in the range below 5 mg/l it decreased gradually with decrease in the concentration of chlorophyll. Net primary production also showed approximately the same trend as that of the gross primary production, indicating a constant value of about 19.5 g C/m2/day in the range of chlorophyll concentration in water above 1 mg/Z and decreasing with decrease in the concentration of chlorophyll.
Gross and net primary production of the water with chlorophyll concentration of 0.001 mg/l (or 1 mg/m3) was about 2.5 and 1.9 g C/m2/day, respectively. At 20° the production on a bright day was estimated as only 14% higher than that on an average day, and at 30° the former was 19% higher than the latter.
On an average day the daily primary production at 10° and 30° was respectively about 42 and 145/ of the production at 20°. Although there has been found a light adaptation of marine phytoplankton with regard to the photosynthesis as related to the vertical between chlorophyll concentration in water and depth of euphotic zone was deduced, and the chlorophyll amount in the euphotic zone was estimated for the water with various concentration of chlorophyll. The highest chlorophyll amount was about 900 mg/m2 in the range of chlorophyll concentration above 5 mg/l. Below this concentration of chlorophyll, chlorophyll amount in euphotic zone decreased with decrease in chlorophyll concentration in water. 2) By using photosynthesis-light curves of Scenedesmus sp. and light data, the gross and net primary productivity under most favorable and idealized simple conditions was calculated for the water with various chlorophyll concentration.
At 20°, the maximum gross primary productivity of about 24 g C/m2/day was obtained above a chlorophyll concentration of 5 mg/l and the maximum net primary productivity of about 19.5 g C/m2/day was obtained above a chlorophyll concentration of 1 mg/l. Below these chlorophyll concentrations, both the gross and net primary productivity under unit water surface decreased with decrease in the chlorophyll concentration.
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